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血栓形成倾向。本课题组先前的研究 TNF-α诱导的内皮细胞粘附分子 ICAM 及
VCAM 的 mRNA 及蛋白表达都有明显升高，而 OEA 高、中、低剂量均可使其
有不同程度的下降。探讨 OEA 对 TNF-α导致的血管内皮细胞的炎症损伤的保护
作用，有利于进一步阐明 OEA 的抗动脉粥样硬化中炎症的作用。 
目的：本论文的目的在于论证油酰乙醇胺对于 TNF-α诱导的内皮细胞炎症损伤
的保护作用，并阐明 OEA 在动脉粥样硬化炎症方面的作用机制。 
方法：采用体外培养技术分离培养人脐静脉内皮细胞；使用荧光定量 PCR 技术
和酶联免疫吸附实验技术检测油酰乙醇胺对 TNF-α诱导的人脐静脉内皮细胞炎
症因子 IL-6 和趋化因子 IL-8mRNA 和蛋白表达的影响；使用荧光定量 PCR 技术




的人脐静脉内皮细胞炎症分子 IL-6 和趋化因子 IL-8 的表达，且抑制作用大于临
床上常用的同剂量的 PPAR-α激动剂非诺贝特；PPAR-α拮抗剂 MK886 对于 OEA
所致的炎症因子 IL-6 和趋化因子 IL-8mRNA 和蛋白表达的降低又有明显的抑制
作用，说明 OEA 是通过其受体 PPAR-α发挥其抗炎作用；推测其机理可能为激
活的 PPAR-α与 NF-κB 的亚基 P65 结合，导致 NF-κB 不能与粘附分子的启动子
部位 κB 位点发生特异性结合，从而抑制炎症因子及趋化因子的转录。 

















Background: In China, with the standard of living and an aging population, the 
incidence of cardiovascular and cerebrovascular diseases were increasing, and 
younger tend to suffer from the atherosclerosis and drug research on AS has become a 
focus of pharmaceutical research. TNF-α is a kind of wide-reaching and effective 
pro-inflammatory cytokines, found in AS the injury site, and enlarge the number of 
mediated interaction, leading to inflammation progress, promoting plaque instability 
and thrombosis tendency. Previous studies by our group TNF-α induced ICAM and 
VCAM in endothelial cells of the mRNA and protein expression were all increased, 
while the OEA high, medium and low doses can make it down. This study is about 
OEA on TNF-α induced HUVEC inflammation and further clarify the OEA's role 
against inflammation of atherosclerosis.  
Purpose: This thesis aims to demonstrate oleoyl ethanolamine for TNF-α-induced 
endothelial inflammatory injury, stated PPARs in atherosclerosis the role of 
inflammation.  
Methods: Isolation of in vitro cultured human umbilical vein endothelial cells; using 
fluorescence quantitative PCR, and enzyme-linked immunosorbent assay to detect 
oleoylethanolamine on TNF-α induced human umbilical vein endothelial cell 
inflammatory cytokines (IL-6 and IL- 8) mRNA and protein expression; using 
fluorescence quantitative PCR, and enzyme-linked immunosorbent assay to detect 
PPAR-α inhibitor MK886 for OEA inflammatory cytokines (IL-6 and IL-8) mRNA 
and protein expression, to further clarify oleoyl ethanolamine of the anti-inflammatory 
mechanism of action. 
Results: The results of this paper show that oleoylethanolamine can significantly 
suppressing the induction of TNF-α induced human umbilical vein endothelial cell 
inflammatory molecules (IL-6 and IL-8) expression, and was greater than commonly 














OEA-induced inflammatory cytokines (IL-6 and IL-8) mRNA and protein expression 
significantly inhibited the decrease of another, indicating OEA through its Receptor 
PPAR-α play a role in its anti-inflammatory; speculate the mechanism may activate 
PPAR-α and NF-κB P65 subunit combination can lead to NF-κB and adhesion 
molecule promoter κB site-specific loci binding, thereby inhibiting the transcription 
of adhesion molecules; on the other hand, the activation of PPAR-β may inhibit the 
release of a common factor BCL-6, and BCL-6 inhibits NF-κB subunit P50 and its 
precursor P105 expression thereby further inhibiting the expression of inflammatory 
molecules.  
Conclusion: oleoylethanolamine inhibit expression of inflammatory molecules 
inducedby TNF-α through PPAR-α pathway in human umbilical vein endothelial cell, 
for the prevention and treatment of atherosclerosis to a certain extent.  
Key words: oleoylethanolamine;peroxisome proliferator-activated 
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Janus激酶- 信号转导转录激活因子(Janus kinase signal transduction and 
transcrip tion activator, JAK-STAT) 、丝裂原活化蛋白激酶(mitogen activated p 
rotein kinase ,MAPK) 及核因子-κB ( nuclear factorκB ,NF-κB) 是细胞内3条重要
信号通路,在炎症信号转导调控中具有重要意义。此外,核受体超家族成员过氧化
物酶体增殖体激活受体( PPAR) 、蛋白水解酶家族凋亡调节半胱氨酰天门冬氨酸
蛋白酶( cysteinyl as-partate-specific p roteinase, Caspase)在炎症反应调节中均可发
挥关键作用。 
1.1.2 AS 炎症信号转导通路研究 





酶( lipoprotein lipase, LPL)是富含甘油三酯脂蛋白水解的关键酶,在AS炎症中发





































和酪氨酸激酶等有关,而与小GTP酶、Rho激酶、Erk-1 /2 MAPK、p38 MAPK、PB
等激酶无关。同时, oxPAPC可通过PKA、PKC、酪氨酸激酶和GTP酶等诱导Rac
活化,而黏着斑激酶、桩蛋白磷酸化激活而致内皮细胞骨架重塑[9] 。 
1.1.2.3 剪切力与 AS 炎症信号转导  
血流紊乱的区域更易形成AS损伤,血流可通过抑制JNK和p38激酶减少TNF-α
介导的VCAM-1表达,其中对JNK激酶的抑制作用与凋亡信号调节激酶( apoptosis 
signal-regulating kinase1, ASK1 )有关。硫氧还原蛋白( thioredoxin, TRX)是ASK1






























Egr-1 mRNA 活化减少50%。进一步研究显示IL-10介导的Egr-1 mRNA表达抑制
的调节位点是Egr-1启动基因邻近的血清效应元件SRE3,同时可影响上游信号转
导因子ERK1、Elk-1 等活性[13 ]。而组织因子作为细胞受体也可参与信号转导过


















原体C可通过磷酸化内皮细胞ERK1 /2、p38 MAPK、JNK等调节下游效应分子IL-8 
和ICAM-1表达,提示肺炎衣原体在AS过程中对炎症信号调节通路存在多位点的
共同作用[ 17 ]。肺炎衣原体感染外周血单核细胞( PBMC) ,可首先活化p38 和p44 
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